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(54) BROADCAST COMMUNICATION SYSTEM AND ITS TERMINAL ON TRANSMISSION AND 
RECEPTION SIDE 

(57)Abstract: 

PURPOSE: To suppress increase In number of times of 
re--transmission even when an arrival rate is reduced by 
sending a packet storing same data repetitively plural 
times and allowing a reception terminal to validate one of 
duplicate data and to abort the other as an invalid 
packet. 

CONSTITUTION: An arithmetic unit 2 gives transmission 
data prepared in a temporary storage device to a parallel 
serial converter 5 according to the procedure stored in a 
storage device 3. The converter 5 converts received 
parallel data into serial data and inserts the converted 
data to a packet, a modulator 6 conversion the data into 
a signal that can be sent and the signal is sent from an 
antenna 7 plural times. A demodulator 9 of a receiver 
side converts the packet received at an antenna 7 into a 
signal processed by a terminal and gives the signal to a 
serial parallel converter 8. The converter 8 converts the 
serial data in the received packet into parallel data and 
gives them to the arithmetic unit 2. The unit 2 checks 

whether or not the content of the data is the same as that of the data received precedingly 
while referencing the storage content of the device 4 according to the procedure stored in the 
device 3. When the content is not the same, the data are processed as valid data. When the 
same, the data are aborted as invalid data. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. >Mej|c* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] u ^ . u. u • *u 

[Claim 1] In the broadcasting communication mode constituted so that the data held in the 
packet for a communication link might be transmitted and received between one terminal and 
other terminals A receiving means by which have a transmitting means by which a transmitting- 
side terminal carries out multiple-times repetition transmission of the packet which held the 
same data, and a receiving-side terminal receives the transmitted packet. The broadcasting 
communication mode characterized by having a discernment means to take in one of the data 
which overiap the data of the packet which carried out multiple-times reception as compared 
with mutual as an effective data, and to discard others as an invalid data. 
[Claim 2] It is the broadcasting communication mode according to claim 1 which is iljrther 
equipped with an addition means by which a transmitting-side terminal adds the identifier 
corresponding to the data held in a packet to the packet, and is characterized by the 
discernment means of a receiving-side terminal having an identifier detection means to detect 
an effective data based on the identifier added to the packet. 

[Claim 3] The transmitting-side terminal in the broadcasting communication mode characterized 
by having the means forming which forms the data to transmit in the transmitting-side terminal 
in the broadcasting communication mode which constituted the data held in the packet for a 
communication link so that it might transmit and receive between one terminal and other 
terminals, and the transmitting means which holds the formed data in a packet and carries out 
multiple-times repetition transmission. 

[Claim 4] In the receiving-side terminal in the broadcasting communication mode which 
constituted the data held in the packet for a communication link so that it might transmit and 
receive between one terminal and other terminals One of the data which overiap a receiving 
means to receive the packet which a transmitting-side terminal transmits, in the data of a 
receive packet as compared with mutual when receiving two or more packets is taken in as an 
effective data. The receiving-side terminal in the broadcasting communication mode 
characterized by having a discernment means to discard others as an invalid data. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0O01] 

[Industrial Application] About a broadcasting communication mode, this invention uses wireless 

data, for example, is applied to HT (handy terminal), POS, a personal computer, etc. 

[0002] 

[Description of the Prior Art] First, drawing 29 and drawing 30 are the explanatory views showing 
the usual communication mode and the usual conventional broadcasting communication mode 
which are not broadcasting, respectively. There shall be four sets of terminals, the terminal A 
which can communicate mutually, Terminal B, Terminal C, and Terminal D, and the data of the 
same contents shall be transmitted to Terminal B, Terminal C, and Terminal D from Terminal A, 
and the address of each terminal is set to 10H, 20H, 21 H, and 22H, respectively CH" expresses 
a hexadecimal). 

[0003] In the usual communication link which is not broadcasting, it transmits to Terminal B from 
Terminal A first like drawing 29 , transmits to Terminal C from Terminal A after that, and, finally 
transmits to Terminal D from Terminal A. That is, from Terminal A, the same data will be 
transmitted 3 times. In addition, the address of the transmission place as a source address is 
added to a communication link packet as the DISUTE nation address, and the address of a 
transmitting agency is transmitted. And each terminal of a receiving side incorporates only the 
communication link packet whose DISUTE nation address corresponded with the address in the 
end of a local. 

[0004] On the other hand, in a broadcasting communication link, the DISUTE nation address is 
set to "FFH" which is a certain specific address number like drawing 30 , and it transmits once. 
And if the DISUTE nation address is "FFH", he is trying for each terminal of a receiving side to 
incorporate the packet unconditionally. 

[0005] By the way, in the usual communication link which is not broadcasting, since it is the 
communication link of 1 to 1, a response can be returned from a receiving side to a transmitting 
side. That is, if reception is completed normally, the response packet which means that can be 
transmitted to a transmitting side from a receiving side. And since the communication link packet 
which the end of a local transmitted can judge whether the partner terminal was reached 
normally by whether this response packet has been returned, if this response packet is not 
returned within fixed time amount, as for a transmitting side, some recovery processings, such as 
resending a packet, can be performed (the usual communication link which is not broadcasting). 
[0006] On the other hand, in a broadcasting communication link, since it is not the 
communication link of 1 to 1, a response packet does not exist. It is because a packet reaches 
the terminal of each receiving side at coincidence, so it is returned to coincidence, and these 
response packets cause a collision and a response packet is also destroyed, if it remains as it is. 
Therefore, generally by the broadcasting communication link, the response oheck by the upper 
layers, such as application, is used. 
[0007] 

[Problem(s) to be Solved by the Invention] As opposed to the terminal which the response from 
the upper layer shall come to the terminal of a transmitting side on the contrary from the 
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terminal of a receiving side, and does not have this response into fixed time amount in the 
conventional broadcasting communication link Data are resent according to an individual, and 
when there shall be a response respectively and X (0<=X<=^1) and the terminal number of a 
receiving side are made into Y sets for the transport factor of a broadcasting communication link 
to data resending according to individual, the sum total ''Zl" of the count of transmission for 
sending data to all terminals and the count of a response is as follows. 
[0008] 

Z1 = 1+YXX + YX (1-X) X2 (1) 

t t t 

[0009] by the way, the total of the count of transmission which in the broadcasting 
communication link (for example, LAN of a wireless system) of a wireless system is shown by the 
formula (1) since the transport factor X of broadcasting falls according to a surrounding electric- 
wave environment, and the count of a response — Z1 increases and there is a trouble that 
circuit efficiency falls. This invention was made in consideration of such a situation, and offers 
the broadcasting communication mode which can control decline in circuit efficiency to decline 
in the transport factor of broadcasting. 
[0010] 

[Means for Solving the Problem and its Function] In the broadcasting communication mode 
constituted so that this invention might transmit and receive the data held in the packet for a 
communication link between one terminal and other terminals A receiving means by which have a 
transmitting means by which a transmitting~side terminal carries out multiple-times repetition 
transmission of the packet which held the same data, and a receiving-side terminal receives the 
transmitted packet, One of the data which overlap the data of the packet which carried out 
multiple-times reception as compared with mutual is taken in as an effective data, and the 
broadcasting communication mode characterized by having a discernment means to discard 
others as an invalid data is offered. 

[0011] The broadcasting communication mode of this invention is a method which transmits 
data, without specifying an accepting station from one transmit terminal to two or more 
accepting stations conventionally, so that it may be well-known. And although the count anew 
transmitted with decline in the transport factor to an accepting station, i.e., a retry count, 
increases in the conventional broadcasting communication mode in order to transmit the same 
data only once, this invention controls increase of the retry count accompanying decline in the 
transport factor to an accepting station for the same data multiple times and by transmitting 
continuously. 

[0012] Moreover, the packet for a communication link in this invention means the lump of commo 
data of a predetermined format which is used for well-known asynchronous form time-division 
multiplexing in the field concerned, for example, and it usually consists of a flag, an address bit, a 
bit for control, data, a check bit, etc. Moreover, in order to identify the data of a packet, an 
identifier (for example, sequence number) may be included in a control bit. 

[0013] According to this invention, at a transmitting-side terminal, a transmitting means carries 
out multiple-times repetition transmission of the packet which held the same data, and a 
receiving means receives the transmitted packet, takes in one of the data with which a 
discernment means overlaps the data of the packet which carried out multiple-times reception 
as compared with mutual as an effective data, and discards others as an invalid data with a 
receiving-side terminal. 

[0014] It may have further an addition means by which a transmitting-side terminal adds the 
identifier (for example, sequence number) corresponding to the data held in a packet to the 
packet, and the discernment means of a receiving-side terminal may be equipped with an 
identifier detection means to detect an effective data based on the identifier added to the 
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packet. By this, discernment processing of the same data in a receiving-side terminal becomes 
easy. Moreover, you may make it the transmitting means of a transmitting-side terminal transmit 

each packet for every predetermined time. 

[0015] Furthermore, the transmitting means of a transmitting-side terminal may be equipped with 
two or more different transmitting antennas and an antenna change means to transmit each 
packet through a different antenna one by one. The transmitting means of a transmitting-side 
terminal may consist of a transmitting means which carries out multiple-times repetition 
transmission of the packet which held the same data on a different frequency, and the receiving 
means of a receiving-side terminal may consist of a receiving means to receive the packet 
repeatedly transmitted on the frequency from which the above differs. The transmitting means of 
a transmitting-side terminal may be equipped with two or more transmitting antennas with which 
directivity differs, and an antenna change means to transmit each packet through the antenna 
with which directivity differs one by one. 

[0016] Moreover, this invention offers the transmitting-side terminal in the broadcasting 
communication mode characterized by to have the means forming which forms the data to 
transmit, and the transmitting means which holds the formed data in a packet and carries out 
multiple-times repetition transmission in the transmitting-side terminal in the broadcasting 
communication mode constituted so that the data held in the packet for a communication link 
might be transmitted and received between one terminal and other terminals. 
[0017] In the receiving-side terminal in the broadcasting communication mode furthermore 
constituted so that this invention might transmit and receive the data held in the packet for a 
communication link between one terminal and other terminals A receiving means to receive the 
packet which a transmitting-side terminal transmits, and when receiving two or more packets, 
One of the data which overlap the data of a receive packet as compared with mutual is taken in 
as an effective data, and the receiving-side terminal in the broadcasting communk;ation mode 
characterized by having a discernment means to discard others as an invalid data is offered. 
[0018] 

[Example] Hereafter, based on the example shown in a drawing, this invention is explained in full 
detail. This invention is not limited by this. 

[001 9] Example 1 drawing 1 is the block diagram showing the configuration of the transmitting 
side in an example 1, and a receiving-side terminal. A terminal 1 It is equipment equipped with 
the communication link (transmission and reception) function by wireless. An arithmetic unit 2 
According to the contents recorded on the store 3, transmit data is sent to parallel-serial- 
conversion equipment 5 by making a primary storage 4 into a working area, and it is changed into 
serial data from parallel data by this, is inserted in the packet for a communication link, it 
becomes irregular with a modulator 6, and is transmitted from an antenna 7. Moreover, it 
restores to the packet received from the antenna 7 with a demodulator 9, and the received data 
contained in a packet are changed into parallel data from serial data by serial parallel-conversion 
equipment 8, are transmitted to an arithmetic unit 2, and are processed considering a temporary 
memory 4 as a working area according to the contents recorded on storage 3. Moreover, the 
arithmetic unit 2 may be equipped with the input unit 10 and the output unit 11, and transfer of 
the exterior and information is performed if needed. 

[0020] A flow chart explains the above actuation. In addition, although the first time and 2 times 
of resending explain the count of transmission in order to simplify explanation, the same is said 
of the count of transmission beyond it. 

[0021] Drawing 2 is a flow chart which shows actuation of the transmitting side in the system 
which does not use a sequence number (data identifier). First, an arithmetic unit 2 investigates 
the existence of the transmit data of broadcasting, referring to the contents of the temporary 
memory 4 according to the procedure memorized by the store 3 (step SI). After changing into 
serial data the parallel data with which, as for delivery and parallel-serial-conversion equipment 
5, the transmit data which prepared the arithmetic unit 2 for the store 3 or the temporary 
memory 4 if there was transmit data has been sent to parallel-serial-conversion equipment 5 
from the arithmetic unit 2, inserting in a packet and changing into the signal which can be 
transmitted with a modulator 6, an antenna 7 performs the first transmission (step S2). Then, the 
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packet which inserted the same data is resent (step S3). And the existence of broadcasting data 
which transnnits to step SI again at return and a degree is investigated. 

[0O22] Drawing 3 is a flow chart which shows actuation of the receiving side in the system which 
does not use a sequence number (data identifier). It investigates whether they are the received 
data of broadcasting, referring to the contents of the temporary memory 4 according to the 
procedure which changed the packet which received with the antenna 7 into the signal which can 
deal with a terminal from an input signal with a demodulator 9. changed into the parallel data the 
serial data of a packet sent from the demodulator 9 with serial parallel-conversion equipment 8, 
and was memorized by delivery and the store 3 to the arithmetic unit 2 (step S1 1). If it is 
received data, an arithmetic unit 2 will investigate whether they are the same contents as the 
received data of broadcasting which received to last time, referring to the contents of the 
temporary memory 4 according to the procedure memorized by storage 3 (step SI 2). If it is not 
the same contents, an arithmetic unit 2 will be processed as effective broadcasting data, 
referring to the contents of the temporary memory 4 according to the procedure memorized by 
storage 3 (step S13). Moreover, if it is the same data, an arithmetic unit 2 carries out 
abandonment processing as invalid broadcasting data, referring to the contents of the temporary 
memory 4 according to the procedure memorized by storage 3 (step SI 4). Then, it waits for the 
received data of the next broadcasting in step S11. 

[0023] Drawing 4 is a flow chart which shows actuation of the transmitting side in the system 

which uses a sequence number. Drawing 5 shows the format of the packet which transmits and a 
sequence number and data are contained in this. An arithmetic unit 2 initializes a sequence 
number to "0", referring to the contents of the temporary memory 4 according to the procedure 
memorized by storage 3 (step S21). An arithmetic unit 2 investigates the existence of the 
transmit data of broadcasting, referring to the contents of the temporary memory 4 according to 
the procedure memorized by the store 3 (step S22). After changing into serial data the parallel 
data with which the sequence number was added to the transmit data which prepared the 
arithmetic unit 2 for the store 3 or the temporary memory 4 if there was transmit data, and 
delivery and paralleHseriaHconversion equipment 5 has been sent to parallel-serial--conversion 
equipment 5 from the arithmetic unit 2, inserting in a packet and changing into the signal which 
can be transmitted with a modulator 6, the first transmission is performed from an antenna 7 
(step 323). Then, the packet which contains the same data in the same procedure as Jast time is 
resent (step S24). and — while an arithmetic unit 2 refers to the contents of the temporary 
memory 4 according to the procedure memorized by storage 3 — a sequence number 1 
it increases — making (step S25) — and — again — step S22 — return — the existence of 
broadcasting data which transmits to a degree is investigated. In addition, a sequence number 
may be stored in a temporary memory 4, and may be stored in the internal register of an 
arithmetic unit 2. 

[0024] Drawing 6 is actuation of the receiving side of a system which uses a sequence number. 
The packet received with the antenna 7 investigates whether they are the received data of 
broadcasting, referring to the contents of the temporary memory 4 according to the procedure 
which was changed into the signal which can deal with a terminal from an input signal with a 
demodulator 9, changed into the parallel data the serial data contained in the packet sent from 
the demodulator 9 with serial parallel-conversion equipment 8, and was memorized by the 
delivery store 3 to the arithmetic unit 2 (step S31). If it is received data, data processing 2 will 
investigate whether it is the same sequence number as the received data of broadcasting which 
received to last time, referring to the contents of the temporary memory 4 according to the 
procedure memorized by storage 3 (step S32). If it is not the same sequence number, an 
arithmetic unit 2 will be processed as effective broadcasting data, referring to the contents of 
the temporary memory 4 according to the procedure indicated by storage 3 (step S33). 
Moreover, if it is the same sequence number, an arithmetic unit 2 will be processed as invalid 
broadcasting data, referring to the contents of the temporary memory 4 according to the 
procedure memorized by storage 3 (step S34). Then, in step S31, it waits for the received data 
of the next broadcasting again. Like a transmitting side, a sequence number may be stored in a 
temporary memory 4, and may be stored in the internal register of an arithmetic unit 2. 
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[0025] Since the configuration of the terminal unit in example 2 example 2 is equivalent to what 
is shown in drawing 1 , it omits the explanation, and it explains actuation using a flow chart. In 
addition, in order to simplify explanation, although the first time and 2 times of resending explain 
the count of transmission, it is said [ the same ] of the count of transmission beyond it. 
[0026] Drawing 7 is a flow chart which shows actuation of the transmitting side in the system 
which does not use a sequence number. An arithmetic unit 2 investigates the existence of the 
transmit data of broadcasting, referring to the contents of the temporary memory 4 according to 
the procedure memorized by the store 3 (step S41). After changing into serial data the parallel 
data with which, as for delivery and paralleHserial-con version equipment 5, the transmit data 
which prepared the arithmetic unit 2 for the store 3 or the temporary memory 4 if there was 
transmit data has been sent to parallel-seriaHconversion equipment 5 from the arithmetic unit 2, 
inserting in a packet and changing into the signal which can be transmitted with a modulator 6, 
an antenna 7 performs the first transmission (step S42). Then, after going through fixed time 
amount, the same data are resent in the same procedure as (step S43) and last time (step S44). 
And the existence of broadcasting data which transmits to step S41 again at return and a degr^ 
is investigated. Since actuation of a receiving side is equivalent to the flow chart shown in 
drawing 3 , explanation is omitted. 

t0027] Drawing 8 is a flow chart which shows actuation of the transmitting side in the system 
which uses a sequence number. The format of the packet which transmits is as being shown in 
drawing 5 , and a sequence number and data are contained. An arithmetic unit 2 initializes a 
sequence number to "0", referring to the contents of the temporary memory 4 according to the 
procedure memorized by storage 3 (step S51). An arithmetic unit 2 investigates the existence of 
the transmit data of broadcasting, referring to the contents of the temporary memory 4 
according to the procedure memorized by the store 3 (step S52). If there is transmit data, after 
changing into serial data the parallel data with which delivery and parallel-serial-conversion 
equipment 5 have been sent from the arithmetic unit 2, inserting in a packet at parallel-seriaH 
conversion equipment 5 and changing into the signal which can be transmitted with a modulator 
6, the first transmission will be performed with an antenna 7 by an arithmetic unit 2 adding a 
sequence number to the transmit data prepared for the store 3 or the temporary memory 4 {step 
S53). Then, after going through fixed time amount, the same data are resent in the same 
procedure as (step S54) and last time (step S55). and while an arithmetic unit 2 refers to the 
contents of the temporary memory 4 according to the procedure memorized by storage 3 — a 
sequence number — "1" — it increases — making (step S56) — and — again — step S52 — 
return — the existence of broadcasting data which transmits to a degree is investigated. In 
addition, a sequence number may be stored in a temporary memory 4, and may be stored in the 
internal register of an arithmetic unit 2. Actuation of the receiving side in the system using a 
sequence number is draw ing 6 in an example 1, and since it already explained, it is omitted. 
[0028] Example 3 drawing 9 is the block diagram showing the configuration of the transmitting 
side in an example 3, and a receiving-side terminal. Terminal 1 A is equipment equipped with the 
communication facility by wireless, and an arithmetic unit 2 sends transmit data to parallel- 
serial-conversion equipment 5 by making a temporary memory 4 into a working area according to 
the contents recorded on the store 3. It is changed into serial data from parallel data by this, it 
is inserted in a packet, becomes irregular with a modulator 6, and is transmitted from antenna 7A 
or antenna 7B with the antenna transfer device 12. Moreover, according to the contents which 
one which the packet was received by antenna 7A and antenna 7B in the receiving side, and was 
changed with the antenna transfer device 12 of received data got over with the demodulator 9, 
were changed into the parallel data by serial parallel-conversion equipment 8 from the serial data 
after that, were told to the arithmetic unit 2, and were recorded on storage 3, a temporary 
memory 4 is processed as a working area. Moreover, the arithmetic unit 2 may be equipped with 
the input unit 10 and the output unit 11, and transfer of the exterior and information is 
performed if needed. Next, actuation of an example 3 is explained using a flow chart. In addition, 
in order to simplify explanation, although the count of an antenna change is explained as one 
transmission by 1 time A, i.e., an antenna, and one transmissran by Antenna 8, it is said [ the 
same ] of the count of transmission beyond it. 
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[0029] Draw ing 10 is the flow chart which shows actuation of the transmitting side in the system 
which does not use a sequence number An arithmetic unit 2 investigates the existence of the 
transmit data of broadcasting, referring to the contents of the temporary memory 4 according to 
the procedure memorized by the store 3 (step S61), If there is transmit data, an arithmetic unit 2 
will be directed to the antenna transfer device 12, referring to the contents of the temporary 
memory 4 according to the procedure memorized by storage 3. Change an antenna to antenna 
7A (step S62), and the transmit data which prepared the arithmetic unit 2 for the store 23 or the 
temporary memory 4 to parallel-serial-conversion equipment 5 Delivery, After paralleHseriai- 
conversion equipment 5 changes into serial data the parallel data sent from the arithmetic unit 2 
and changing into the signal which can be transmitted with a modulator 6, antenna 7A performs 
the first transmission (step S63). Then, an antenna is changed to antenna 7B in the same 
procedure last time (step S64), and the same data are resent in the same procedure as last time 
(step S65). And the existence of broadcasting data which transmits to step S61 again at return 
and a degree is investigated. Since actuation of a receiving side is equivalent to the actuation 
shown in drawing 3 , explanation is omitted. 

[0030] Drawi ng 1 1 is the flow chart which shows actuation of the transmitting side in the system 
using a sequence number. The format of the packet which transmits is as being shown in drawing 
5 , and a sequence number is included in this. An arithmetic unit 2 initializes a sequence number 
to' "0", referring to the contents of the temporary memory 4 according to the procedure 
memorized by storage 3 (step S71). An arithmetic unit 2 investigates the existence of the 
transmit data of broadcasting, referring to the contents of the temporary memory 4 according to 
the procedure memorized by the store 3 (step S72). If there is transmit data, an arithmetic unit 2 
will be directed to the antenna transfer device 12. referring to the contents of the temporary 
memory 4 according to the procedure memorized by storage 3, and will change an antenna to 
antenna 7A (step S73). and — since an arithmetic unit 2 adds a sequence number to the 
transmit data prepared for the store 3 or the temporary memory 4, and delivery and parallel- 
serial-conversion equipment 5 change into serial data the parallel data sent from the arithmetic 
unit 2 and it changes them into parallel-serial-conversion equipment 5 at the signal which can be 
transmitted with a modulator 6 — antenna 7A — the first transmission — carrying out 
obtaining (step S74) . An antenna is changed to antenna 7B in the same procedure as last time 
after that (step S75), and the same data are resent in the same procedure as last time (step 
S76) and — while an arithmetic unit 2 refers to the contents of the temporary memory 4 
according to the procedure memorized by storage 3 — a sequence number 1 the 
existence of broadcasting data which is increased (step S77) and transmits to return and a 
degree again (step S72) is investigated. In addition, a sequence number may be stored in a 
temporary memory 4, and may be stored in the internal register of an arithmetic unit 2. Since it 
is equivalent to the contents which are drawing 6 of an example 1 and were already explained, 
actuation of the receiving side in the system using a sequence number is omitted. 
[0031] Example 4 drawin g 1 2 is the block diagram showing the configuration of an example 4. 
Terminal 1 B It is equipment equipped with the communication facility by wireless. An arithmetic 
unit 2 A temporary memory 4 is made into a working area according to the contents recorded on 
storage 3. Delivery and the transmit data changed into the serial data from the parallel data by 
this are modulated by parallel-serial-conversion equipment 5 in transmit data by modulator 6for 
frequency A A, or modulator 6B for frequency B. The signal from modulator 6for modulator 6for 
frequency A A or frequency B B is transmitted from an antenna 7 with the modulator transfer 
device 13. Moreover, it is received by the antenna 7 and gets over by demodulator 9for 
frequency A A, or demodulator 9B for frequency B. and after that, received data are changed 
into parallel data from serial data by serial parallel-conversion equipment 8, and it processes a 
temporary memory 4 as a working area according to the contents which were told to the 
arithmetic unit 2 and recorded on storage 3. Moreover, the arithmetic unit 2 may be equipped 
with the input unit 10 and the output unit 11. and transfer of the exterior and information is 
performed if needed. A flow chart explains the above actuation. In addition, although the count of 
transmission in each frequency is explained as one transmission by 1 time A each, i.e., a 
frequency, and one transmission by the frequency B in order to simplify explanation, it can carry 
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out by the approach with the same said of the count of transmission beyond it. 
[0032] Drawing 13 is a flow chart which shows actuation of the transmitting side in the system 
which does not use a sequence number. An arithmetic unit 2 investigates the existence of the 
transmit data of broadcasting, referring to the contents of the temporary memory 4 according to 
the procedure memorized by the store 3 (step S81). If there is transmit data, an arithmetic unit 2 
will be directed to the modulator transfer device 13, referring to the contents of the temporary 
memory 4 according to the procedure memorized by storage 3, and will change a modulator to 
modulator 6A for frequency A (step S82). And after delivery and parallel-serial-conversion 
equipment 5 change into serial data the parallel data with which the transmit data prepared for 
the store 3 or the temporary memory has been sent to parallei-serial-conversion equipment 5 
from the arithmetic unit 2 and changing an arithmetic unit 2 into the signal which can be 
transmitted by modulator 6A for frequency A, an antenna 7 performs the first transmission (step 
S83). A modulator is changed to modulator 6B for frequency B in the same procedure after that 
(step S84), and the same data are resent in the same procedure as last time (step S85). And the 
existence of broadcasting data which transmits to step S81 again at return and a degree is 
investigated. 

[0033] Drawi n g 14 is a flow chart which shows actuation of the receiving side in the system 
which does not use a sequence number. The data received with the antenna 7 are changed into 
the signal which changes into the signal which can deal with a terminal from an input signal by 
demodulator 9A for frequency A if the frequency is A, and can similarly deal with a terminal from 
an input signal by demodulator 98 for frequency B if the frequency is B. And while serial parallel- 
conversion equipment 8 refers the contents of the temporary memory 4 according to th^ 
procedure which changed into the parallel data the serial data sent from demodulator 9for 
demodulator 9for frequency A A, or frequency B B, and was memorized by the delivery store 3 
to the arithmetic unit 2, it investigates whether they are the received data of broadcasting (step 

586) . If it is received data, an arithmetic unit 2 will investigate whether they are the same 
contents as the received data of broadcasting which received to last time, referring to the 
contents of the temporary memory 4 according to the procedure memorized by storage 3 (step 

587) . If it is not the same contents, an arithmetic unit 2 will be processed as effective 
broadcasting data, referring to the contents of the temporary memory 4 according to the 
procedure memorized by storage 3 (step S88). Moreover, if it is the same data, an arithmetic unit 
2 is processed as invalid broadcasting data, referring to the contents of the temporary memory 4 
according to the procedure memorized by storage 3 (step S89). If these processings finish, it will 
wait for the received data of the next broadcasting at step S86 again. 

[0034] Drawing 15 is a flow chart which shows actuation of the transmitting side in the system 
which uses a sequence number. The format of the data to transmit is as being shown in drawing 
5 , and a sequence number is included in this. An arithmetic unit 2 initializes a sequence number 
to ''0", referring to the contents of the temporary memory 4 according to the procedure 
memorized by storage 3 (step S91). An arithmetic unit 2 investigates the existence of the 
transmit data of broadcasting, referring to the contents of the temporary memory 4 according to 
the procedure memorized by the store 3 (step S92). If there is transmit data, an arithmetic unit 2 
will be directed to the modulator transfer device 1 3, referring to the contents of the temporary 
memory 4 according to the procedure memorized by storage 3, and will change a modulator to 
the modulator 6 for frequency A (step S93). And by an arithmetic unit 2 adding a sequence 
number to the transmit data prepared for the store 3 or the temporary memory 4, after delivery 
and parallel-serial-conversion equipment 5 change into serial data the parallel data sent from the 
arithmetic unit 2 and change it into parallel-serial-conversion equipment 5 to the signal which 
can be transmitted by modulator 6A for frequency A, they perform the first transmission to it 
with an antenna 7 (step S94). It changes to modulator 6B for frequency B in the same procedure 
after that (step S95), and the same data are resent (step S96). and — while an arithmetic unit 2 
refers to the contents of the temporary memory 4 according to the procedure memorized by 
storage 3 — a sequence number — "1" — the existence of broadcasting data which is 
increased (step S97) and transmits to step S92 again at return and a degree is investigated. In 
addition, a sequence number may be stored in a temporary memory 4, and may be stored in the 
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internal register of an arithmetic unit 4. 

[0035] Drawing 1 6 is the flow chart which shows actuation of the receiving side in the system 
using a sequence number. The data received with the antenna 7 are changed into the signal 
which is changed into the signal which can deal with a terminal from an input signal by 
demodulator 9A for frequency A if the frequency is A. and can similarly deal with a terminal from 
an input signal by demodulator 9B for frequency B if the frequency is B. And while serial parallel- 
conversion equipment 8 refers the contents of the temporary nrvemory 4 according to the 
procedure which changed into the parallel data the serial data sent from demodulator 9for 
demodulator 9for frequency A A, or frequency B B, and was memorized by delivery and the store 
3 to the arithmetic unit 2, it investigates whether they are the received data of broadcasting 
(step S98). If it is received data, an arithmetic unit 2 will investigate whether it is the same 
sequence number as the received data of broadcasting which received to last time, referring to 
the contents of the temporary memory 4 according to the procedure memorized by storage 3 
(step S99). If it is not the same sequence number, an arithmetic unit 2 will be processed as 
effective broadcasting data, referring to the contents of the temporary memory 4 according to 
the procedure memorized by storage 3 (step S100). Moreover, if it is the same sequence number, 
an arithmetic unit 2 is processed as invalid broadcasting data, referring to the contents of the 
temporary memory 4 according to the procedure memorized by storage 3 (step S101). If the 
above processing finishes, it will wait for the received data of the next broadcasting at step S98 
again. Like a transmitting side, a sequence number may be stored in a temporary memory 4, and 
may be stored in the internal register of an arithmetic unit 2. 

[0036] Example 5 drawing 1 7 is the block diagram showing the configuration of the transmitting 
side in an example 5, and a receiving-side terminal. Terminal 1C is equipment equipped with the 
communication facility by wireless. An arithmetic unit 2 A temporary memory 4 is made into a 
working area according to the contents recorded on storage 3. Transmit data is inserted in 
delivery and the transmit data changed into the serial data from the parallel data by this by 
parallel-seriaHconversion equipment 5 at a packet, and it becomes irregular with a modulator 6. 
It is transmitted by antenna transfer device 1 2A through antenna 7a, antenna 7b, antenna 7c, or 
antenna 7d. Moreover, a receive packet is received by antenna 7a, antenna 7b, antenna 7c, and 
antenna 7d. The receive packet from any one antenna changed by antenna transfer device 12A 
gets over with a demodulator 9. After that, the data of a packet are changed into parallel data 
from serial data by serial parallel-conversion equipment 8, and it processes a temporary memory 
4 as a working area according to the contents which were told to the arithmetic unit 2 and 
recorded on storage 3. Moreover, the arithmetic unit 2 may be equipped with the input unit 10 
and the output unit 11, and transfer of the exterior and information is performed if needed. 
[0037] Next, drawing 18 shows the example of arrangement of an antenna, there is terminal 1c in 
the center of Space F — carrying out — and antenna 7a — Area A — antenna 7c supports 
Area C, and antenna 7b is supporting Area D antenna 7d, respectively, that is, makes area B the 
orientation field. Actuation of a transmitting side is explained using the flow chart of drawing 19 
that a transmitting side is the configuration of drawing 1 7 here. In addition, although antenna 
electronic switch 12A is explained as one transmission by 1 time each, i.e., antenna 7a, one 
transmission by antenna 7b, one transmission by antenna 7c, and one transmission by antenna 
7d in order to simplify explanation, it carries out by the approach with the same said of the count 
of transmission beyond it. 

[0038] Drawin g 1 9 is a send action in the system which does not use a sequence number. An 
arithmetic unit 2 investigates the existence of the transmit data of broadcasting, referring to the 
contents of the temporary memory 4 according to the procedure memorized by the store 3 (step 
S1 1 1). If there is transmit data, an arithmetic unit 2 will be directed to antenna transfer device 
1 2A, referring to the contents of the temporary memory 4 according to the procedure 
memorized by storage 3, and will change an antenna to antenna 7a (step S112). And after 
delivery and parallel— serial-conversion equipment 5 change into serial data the parallel data with 
which the transmit data prepared for the store 3 or the temporary memory 4 has been sent to 
parallel-serial-conversion equipment 5 from the arithmetic unit 2, and an arithmetic unit 2 
inserts them in a packet and changing it into the signal which can be transmitted with a 
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modulator 6, antenna 7a performs the first transmission (step S1 1 3). The packet which changes 
an antenna to antenna 7b in a step S1 12 same procedure after that (step S114), and contains 
the same data in the same procedure as step S1 13 is resent (step S115). Next, the packet which 
changes an antenna to antenna 7c in the same procedure as step S1 12 <step S1 16), and 
contains the same data in the same procedure as step S1 13 is resent (step S117). Next, the 
packet which changes to antenna 7d in the same procedure as step S1 12 (step 118), and 
contains the same data in the same procedure as step S1 13 is resent (step S1 19). Then, the 
existence of broadcasting data which transmits to step S1 1 1 again at return and a degree is 
investigated. And in a receiving side, the packet which the packet was received by Antennas 7a, 
7b, and 7c or 7d, and was received is changed by the demodulator 9. Since the actuation after it 
is the same as that of drawing 3 of an example 1 , explanation is omitted. 

[0039] Drawing 20 is a flow chart which shows actuation of the transmitting side in the system 
which uses a sequence number. The format of the packet which transmits is as being shown in 
drawing 5 , and a sequence number and transmit data are contained in this. An arithmetic unit 2 
initializes a sequence number to '"0", referring to the contents of the temporary memory 4 
according to the procedure memorized by storage 3 (step SI 20). An arithmetic unit 2 
investigates the existence of the transmit data of broadcasting, referring to the contents of the 
temporary memory 4 according to the procedure memorized by the store 3 (step SI 21). If there 
is transmit data, an arithmetic unit 2 will be directed to antenna transfer device 12A, referring to 
the contents of the temporary memory 4 according to the procedure memorized by storage 3, 
and will change an antenna to antenna 7a (step SI 22). And an arithmetic unit 2 sends the 
transmit data and the sequence number which were prepared for the store 3 or the temporary 
memory 4 to parallel-serial-conversion equipment 5. After parallel-serial-conversion equipment 
5 changes into serial data the parallel data sent from the arithmetic unit 2, inserts it in a packet 
and changing into the signal which can be transmitted with a modulator 6, antenna 7a performs 
the first transmission (step SI 23). The packet which changes antenna 7a to antenna 7b in the 
same procedure as step SI 22 after that (step SI 24), and contains the same data in the same 
procedure as step SI 23 is resent (step SI 25). Next, antenna 7b is changed to antenna 7c in the 
same procedure as step S122 (step SI 26), and the same data are resent in the same procedure 
as step S123 (step SI 27). Next, the packet which changes antenna 7c to antenna 7d in the same 
procedure as step SI 22 (step SI 28), and contains the same data in the same procedure as step 
SI 23 is resent (step SI 29). and — while an arithmetic unit 2 refers to the contents of the 
temporary memory 4 according to the procedure memorized by storage 3 — a sequence number 
— "1" — the existence of broadcasting data which is increased (step SI 30) and transmits to 
step SI 21 again at return and a degree is investigated. In addition, a sequence number may be 
stored in a temporary memory 4, and may be stored in the internal register of an arithmetic unit 
2. 

[0040] And in a receiving side, the packet which the packet was received by Antennas 7a, 7b, 
and 7c or 7d, and was received is changed by the demodulator 9. Since the actuation after it is 

the same as that of drawing 3 of an example 1, explanation is omitted. 

[0041] In order to send data to all the terminals of case plurality of the sum total (1) examples 1 
and 2 of the count of transmission in each example, and the count of a response, the sum total 
"Z2" of the count of transmission and the count of a response is as follows. 
Z2=N + yx {1 - (1-X) M +YX (1-X) *X2 (2) 

t t t 

[0042] However, transport factor of broadcasting [0043] which makes N time the count of 
transmission of Y set same data for the terminal number of X receiving side (2) In order to send 
data to all the terminals of case plurality of examples 3 and 4, the sum total "Z3" of the count of 
transmission and the count of a response is as follows. 
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Z3=N4-YX a- {{1-X1)X(1-I2)} +YX {<1-X1) X (1-X2)} X 2 

(3) 

t t t 

However, the antenna of one side or the transport factor of broadcasting by the frequency of 
one side The antenna of XI and another side, or transport factor of broadcasting by the 
frequency of one side It is [0044] in order to explain the effectiveness of each example to the 
degree which makes N time Y sets and the count of transmission of the same data for X2 and 
the terminal number of a receiving side. A graph explains the property of a formula (1), (2), and 
(3). First, drawing 21 is the case of Z1 shown in the example of a comparison, i.e., a formula, (1), 
and ft is linearly shown with aggravation of a broadcasting communication link transport factor 
that the total count Z1 of a communication link increases. Drawing 22 is a graph of Z2 shown by 
the formula (2), and is the case where a retry count is made into 2 times. Although a difference 
does not not much have a broadcasting communication link transport factor in "0" neighborhood 
and "1 " neighborhood compared with the case of Z1, in the meantime, the total count of a 
comnnunication link is decreasing for a while. 

[0045] Although drawing 23 is Z2 at the time of making a retry count into 4 times and a 
difference does not not much have a broadcasting communication link transport factor with the 
case of Z1 in "0" neighborhood and "1" neighborhood, it decreases further from the case where 
the total count of a communication link is drawing 22 in the meantime. Although drawing 24 is Z2 
at the time of making a retry count into 8 times and a difference does not not much have a 
broadcasting communication link transport factor with the case of Z1 in "0" neighborhood and 
"1" neighborhood, in the meantime, it decreases further from the case where the total count of 
a communication link is drawing 23 . Moreover, if a broadcasting communication link transport 
factor is about 0.3 or more, the total count of a communication link is the same as the case 
where it is almost "1 Moreover, drawing 25 is a graph which shows Z2 at the time of making a 
retry count into 1 6 times. 

[0046] Examples 1 and 2 have the following effectiveness by the above. 

(1) As for the total count of a communication link, a broadcasting communication link transport 
factor is improved by the effective target except "0" and "1" neighborhood. 

(2) The total count of a communication link improves also in "0" neighborhoods of a 
broadcasting communication link transport factor, so that it increases a retry count 

Next, in order to show the effectiveness of examples 3 and 4, the difference of the broadcasting 
non-transport factor when changing neither an antenna nor a frequency and the broadcasting 
non-transport factor when changing an antenna and a frequency is shown in a graph. 
[0047] First, drawing 26 shows the difference shown by the degree type. 
m= (1- (Xr+X2)/2) { (1-X1)(1-X2) } (4) 

t t 

I 2*(DT>5^:^^3^afc«JD#;t7fe 

mi<Dmmmz^^mmm 

However, transport factor of broadcasting by the antenna or frequency of one side Transport 
factor of broadcasting by the antenna or frequency of XI another side The difference of the 
formula (4) set to X2 is always forward, and it is shown that examples 3 and 4 are effective 
compared with the example of a comparison. 
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[0048] Next, drawin g 27 shows the difference of a noir-transport factor shown by the degree 
type. 

m^il-mn (XI, X2) ) { (l-Xl) (1~X2)} 
t t 

However, transport factor of broadcasting by the antenna or frequency of one side Transport 
factor of broadcasting by the antenna or frequency of XI another side X2min (X1, X2) is taken 
as the value of the smaller one of XI and X2. It is shown that a difference is always forward and 
is twice [ about ] drawing 26 . 

[0049] Next, drawing 28 shows the difference of a non-transport factor shown by the degree 

type. 

m=il-fm. (XI, X2))-/" (1-Xl) (1-X2) 
t t 

m^(Dmmkizjz^mmsm^ 

However, transport factor of broadcasting by the antenna or frequency of one side Transport 
factor of broadcasting by the antenna or frequency of XI another side Although the difference 
made into the value of the larger one of XI and X2 always serves as negative, in an absolute 
value, as for X2max (XI, X2), it turns out that they are about 1 / 5 times as compared with the 
difference of drawing 27 . 

[0050] As mentioned above, examples 3 and 4 have the following effectiveness. 

(1) A non-transport factor is smaller than the non-transport factor of one antenna with the 
transport factor of an average of two antennas. 

(2) A non-t:ransport factor is quite larger than a non-transport factor when a transport factor 
uses the antenna of the lower one between two antennas, and somewhat smaller than a non- 
transport factor when a transport factor uses the antenna of the higher one between two 
antennas. And although the approach by this example is used [ rather than ] using the antenna 
of which or one of the two when each transport factor of two antennas is unknown since the 
latter absolute value is smaller than the former absolute value, it becomes a low non-transport 
factor probable. 

[0051] Moreover, the effectiveness of an example 5 is as follows. In the same power, the range 
of an electric wave is long, and if the direction of a directional antenna says conversely and it 
will be the same range, it can transmit [ direction ] from a nondirectional antenna and receive 
with little power. Therefore, (1) A longer range is acquired if it is the same power. 

(2) If it is the same range, it can transmit and receive with fewer power. 

(3) If it is the same power and the same range, it can communicate by fewer error rates. That is, 
the count of resending decreases and total communication link time amount can be shortened. 
[0052] 

[Effect of the Invention] According to this invention, except the neighborhood of 0 or 1 , even 
when a broadcasting communication link transport factor is close to 0, a broadcasting 
communication link transport factor decreases <x>nventionally, so tiiat the count's of a 
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communication link required in order to make a receiving^side terminal receive data certainly 
decreases conventionally and increases the count of repetition transmission. Moreover, when the 
means of communications of a transmitting-side terminal transmits each packet with two or 
more different transmitting antennas or frequencies one by one, a broadcasting communication 
link transport factor improves on the average. Furthermore, when carrying out sequential 
transmission of each packet through two or more antennas with which directivity differs, little 
power can perform the communication link between the terminals in a long distance. 



[Translation done.] 
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* NOTICES * 

%JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



CBrief Description of the Drawings] 

CDrawing 1] It is the block diagram showing the configuration of an example 1. 
[Drawing 2] It is the flow chart which shows actuation of an example 1 . 
CDrawing 3] It is the flow chart which shows actuation of an example 1 . 
CDrawing 4] It is the flow chart which shows actuation of an example 1. 

CDrawing 5] It is the explanatory view showing the format of the communication link packet of an 
example 1. 

CDrawing 6] It is the flow chart which shows actuation of an example 1. 
CDrawing 7] It is the flow chart which shows actuation of an example 2. 
CDrawing 8] It is the flow chart which shows actuation of an example 2. 
CDr awing 9 ] It is the block diagram showing the configuration of an example 3. 
[Drawing 10] It is the flow chart which shows actuation of an example 3. 
CDrawing 11] It is the flow chart which shows actuation of an example 3. 
[Drawing 1 2] It is the block diagram showing the configuration of an example 4. 
CDrawing 13] It is the flow chart which shows actuation of an example 4. 
CD rawing 14] It is the flow chart which shows actuation of an example 4. 
[Dra wing 15] It is the flow chart which shows actuation of an example 4. 
[Drawing 16] It is the flow chart which shows actuation of an example 4. 
[Drawin g 17] It is the block diagram showing the configuration of an example 5. 
[Drawing 18] It is the plot plan showing arrangement of an example 5. 
[Drawing 1 9] It is the flow chart which shows actuation of an example 5. 
[Dr awing 20] It is the flow chart which shows actuation of an example 5. 

[Drawing 21] It is the graph which shows the total count of a communication link of the example 
of a comparison. 

[Drawing 22] It is the graph which shows the example of the total count of a communication link 
of an example 1 and an example 2. 

[Dra wing 23] It is the graph which shows the example of the total count of a communication link 
of an example 1 and an example 2. 

[Drawing 24] It is the graph which shows the example of the total count of a communication link 
of an example 1 and an example 2. 

[ Drawing 25 ] It is the graph which shows the example of the total count of a communication link 

of an example 1 and an example 2. 

[Drawing 26] It is the graph which shows the difference of the broadcasting non-transport factor 
in an example 3 and an example 4, and the example of a comparison. 

[Drawing 27] It is the graph which shows the difference of the broadcasting non-transport factor 
in an example 3 and an example 4, and the example of a comparison. 

CDrawin g 28 ] It is the graph which shows the difference of the broadcasting non-transport factor 
in an example 3 and an example 4, and the example of a comparison. 

[D rawin g 29] It is the explanatory view showing the communication mode whteh is not the 
conventional broadcasting. 

[Drawing 30] It is the explanatory view showing the conventional broadcasting communication 
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mode. 

[Description of Notations] 

1 Terminal 

2 Arithmetic Unit 

3 Storage 

4 Temporary Memory 

5 Parallel-Serial-Conversion Equipment 

6 Modulator 

7 Antenna 

8 Serial Parallel-Conversion Equipment 

9 Demodulator 

10 Input Unit 

1 1 Output Unit 



[Translation done.] 
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isi; 



50 >&^1-7"o-y^a-?-S»3. ^*i {^. »efcJ;5a(i 



5 

mmmt L T . mmf- ^ ^m^immmm 5 

tlTr>r:^7 <3;t3Mfg^n5c ^fc7>x-^7 J; 
2 JctiA:']^^ 1 0 tmti^W 1 1 A^fiit?oTv^«^^ 

[0 0 2 0] ix±oft{m 

+ - h T$. ;i. o s ■r^ M^gg 2 tiEiigs 3 fcie«? 

(x-r>yys 1) o ^LMiwy'-^ti'^^nii. mwmm 
2 3 1 rcii-mmmmm 4 tfflit l^^Mx 

- ^ ^^mmf^i^^^M 5izm<9s mmn^^^m 5 

5 (X-r>)^-/S2) . ^-©11. |pi— r-^%SALfc/^ 

[0 0 2 2] lastiiy-^yxs^ (x-^iisij?) ^ 

ffl V ^;S: V ^ ^> 7> X A T ©SfiiJ ©Kf^^^f 7 O -ir - 

7="— 5f*^H5 3b^?riB^^ (Xf--y7'S 1 1) o L^ffi 
— F^g;^3^if5A^^ii-^^ (Xx'y:/S 1 2) o feLRI- 
(XT-^y7°S 1 3) o SfcIH— r-^^e.?iSSB2tJ: 
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6 

4 0rtS^#HaL^A^5)s M?*^:/P-K++Xh • r 
-^i:LT«^l!aiI-r5 (Xf-yfS l 4) <. ^©!is_ 

[0 0 2 3] 04(±->-yyX#^^ffll^5>'XxAT- 
©iMflfiJ©i]f^*^-r7P-^^-h-?-fe5o 0 51451 

i:T-i?3b^#$n5o ill»gB 2 ttEtl^tS 3 icmmt 

ntc^mic Lfcti'^-or-mmmmm 4 oi^^^#ml:& 

10 *^p.. s^-'5r:/7.#^^ "0" icwmitt^ UTyf 

s 2 1) c MggB2t4iaiiaK3^uEii«nfc^)©c 

-F4^^XF©ji©x-^co*M*P'^^ (Xx-y^S 

22)0 *,L3iMx-^A^fen(4\ mw&mzmmm 

20 mcommm^o ixy-yfszz) = e©^. mutn 

2 4) o =thxmn-^m.2mmBM^izwM.-^ri 
fcmwiz hfzti^-D x-mtmrnm. 4 

6. Sz-'yyT.S^^ " 1 " MMZ^ (Xx-y^S 2 

5) , ^-LTSt/Xx-yT^S 2 2{cMt>^^^C3ifi-r^7"" 

X#^{±-^E«g« 4 {clBli$€T43l^T <fcl^ 

[0 0 2 4] H6ti:i/-y>X#^^m(/^^>-X-rA© 

tc^^^n. tt5fiM^iM^gS8-r«pgS9A^P)ii5> 
n T t fc ^ ^ 'It- -y h # $ n § fi^ij X- ^M?iJ X- ^ 

mmLxmwmm 2 -xiftLEHgm 3 tES^nfc^ni 

D- F4^-^X h©g(i-r-^*^if3*^^P-^^ (Xx-y 

:/s 3 1) o fcLSMx-^T'fenif, ^^®a2«i2 
HISS 3 izmm^tiTcmmiz Lrct^r^x-mummm 4 

(xx-y^s 32)0 feLin-i— ^yxs^-e^itn 
, mwmm 2 iiiamsg 3 tcE^^nrc^nitt Lfc*^ 

-F^-i-Xh • x-^i:LT5!ia-r-5 (Xx-y:/S 3 
3) c ^fc^-i^-';r>XS^T'^nif^#S«2ti:i2 

mmm 3 Kien^nfc^iiK Lfc*"!^ x-Bt iBUsa 4 

<Drt$^#ML*3b^6. ^J&^yn-F^^XF - x- 

^iLTMilTS (Xx>y:/S3 4) o WZfX 
y-y-fS 3 1 ic43l^T^©7'n — F4^-^X FC>Sfix— 

50 ^^#0. iMfifyiif^Sici—y^xs^is-BfiBiig 
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C002 5] mmm2 

[0 0 2 6] H7{±i>-^ryx#^^fflV^«:l>i/XxA 

{%9-^<j:>M^^m^^ i7.v-jysA 1) c 'feLiMn 
^-^if^n^t. mM-mm 2 iiiessa 3 1 fcti-Btis 

com. -^mm^mmLtcmic cxy-y/s 43) . m 

4) o ^UTStfX-r-yys 4 1 tMD^ 

[0 0 2 7] msitiy—^yxm^^mi-'^iyT.T'l.X 

^^^•yh com^im 5 ic^tm d t$> d , s^-^yxs 

mmtnTc^miz Ltc-ti^-D x-mmmm. 4 £di^s^# 
ML^^^e. ^'-'^^xs^;^ "0" fciom-r?. (X 

X -y :/ s 5 1 ) c itmsB 2 tiieiiSB 3 izmm^ntc 

X'y:/S 5 2) o fe LiiMx-^^^^ntf . SliLgS2 

mmmm.6xmm^m.rMmlm^Lxi^'^^. ry^i- 

©M. -:£^ra^SiiLfcMfu Ux-y:/S 5 4) . M 

mtn-mn.xn-v'—^^n'mr^ (xy-yfss 
5) o ^Lxmm^mzmEmmmsiztmttirc^m 

--^^XS^^Sr " 1 " iiin^-ii: (Xx'y:/S 5 6).^ 
LXmXS7.7-yys 5 2 tMD'^fcMM-r-S 7^0-^4^ 

^Xh • ■f-^©#te;g.tg^§^ rg.^-y~>ryxmmt 
-^E«gS4{cE1t$^T*3(.^T^=l:v^L. MESS 
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8 

x#^^ffli^§->xxAT-o§iiii©iimi. ^sfiM 1 

[0 0 2 8] ^figf^ll 3 

iassnfcrtmct^o T. -Bt iBiiss 4 ^immm t 
Lx. mmy'—if^mm^mmmmsiLm^o ^mc 

10 xtnxmmmmeicja-ox^m^n. yyy-i-mmm 

SI 2K^r)7yT-i-l k^rcitTyy-i-lBii^mm 

pgS9ic=!:-DT«psn. ^(r>mzm\mm.^mm. 

T. -^ieits«4^<t^^ii^LTma$n§o ^fe 
sim^s 2 \ic{txtmm 1 0 i t±j*g« 1 1 jb^fiitJ o T 

5o '^fc, ^»3©»I^^^7^-^i'-^^ffl^^Ti! 

mwix^mmxh?>o 

[0 0 2 9]®! oti'-iy—yyT.m^^mh^^i^iyXT 

mm 2 immmm 3 tciBitsnfc^jitc L/i:«)^-3 t-bi 

IBtiga 4 ©rt^:&#M L^-b'! 5 ^ 7*a- F+i- X h © 
30 ji<ix-:5?©WM«P^5 (X-r>y:/S6 1) o 4. LjM 
ex-^*^fen(f. MSgS2{il2MSg3{e|B1i?n 
rc^iitc LfcA^'o T-Bf IBUSa 4 L*>b^ 

^Tyf-i-^mmmi zicmw^tx. ryv-r^yy^ 

■fl k\z.m^m7L (Xx-yyS6 2) . ^LTM^Sa 
2 iiEMSS 2 3 $ fc^*-^iB^igS 4 iCfflM L fciiS 

X- ^ ^M?m?ij^it«a 5 fcji D . MMe^'j^itsa 

40 S 6 3) o lulH]Il-#/iT7>'xf-^T>'-r-t 

m-T-^^wmt^ (xx-yys 6 5) o ^Lxmif 

XT'yfSB HCMO. ^^fc:3il#-r'S7'n-F4^-t'Xh 

[€ 0 3 0] a 1 1 ff-y—^yxm^^Mh^^iyT.y'L, 

-^yxs-^^b'i^sn^o mwmm 2 immmm 3 icm 
0 m-snrc^mizLfcti^-DX-mtmMm a <DpiB^mm 



9 

:/s7 2) o i^Lmsf-^ff^^na. mmmmzim 

73)0^ LTMgSB 2 immmm 3 s fctt-stiBii 
wms. 2 *^ 6 21 5. nT3fefcM?ijx- ^ ^iz^ 

4) o ^^D^t^C|u[Hlill-#JliT7yx:^^7>x■:^7 

Bfc^om dxT'yfsis) . mmtm-^mr-m 
« 2 i4i3iig« 3 icmmt tiTc^m^z t fc*^ o T-Btie 

" 1 " mm-^'^t (Xx>y:/S 7 7). ^LTStf (Xx 

g«4tciaii$-iJ:Tfei^Ttit/^L. iasgazortgp 
{0 0 3 1] nm mi 

m 1 2 immm 4 (omm^^s-ryo y^mr-ho. s^* 

««#S«i SfCcfcOiiSijAffl^iSgBe ASfctiJS 
iSffe B ffl^^gg 6 B 5, CD#^*^7 7 J; t) 

9 B t J; o T^is^ti. ^tommmmmmmm s t 
mzt^fc^. ^mmm.x(Dmmmm\m. o^d 

X'i^o^tiS^X^^. 

CO 0 3 2] a 1 Stiv— ^yXS^^fflV^^l'^v'Xx 
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10 

sa 2 mmmm. 3 j^iait^nfc^iiBte tfct^'o r-et 

IE«gS4 0rtg^#Mb^5b'ie). yp-F^^^xhO 
Mx- ^ *^Sn{f s 2 iiiBMSB 3 tclH*.? ti 

m^m^me k\,zm^m^^ (T.'ryfssz) o ^■ 

wm^sm^^mmLxfo'^. 7>'x-^7fci;t)«?o©5M 
€*ff3 (xx-y:/s 8 3) o ^omm-^mx^m 

8 4) , mutn-^mxm-'f-'^^mm-r^ (xx 

>yys 8 5) c ^LTSt/X-r-y:/S 8 HcK»9v 

[0 0 3 3] a 1 4ii>'-'>->X#^«:ffll^^l/^i^Xx 
20 AT'OSMil©lM'^^^-r:7D-^-\'-F-eS5o 7^^ 

T-i-ix^m-^ntc'f-'^it. =t(Dm\mMkrs^m^ 

mmm 9Bfcj;t)raD< ^mnt^^^mmm t) a x. s 

€^^cS^?n^o ^ LTiff^ijM?fJ^i^gB8T\ as 

i(Afflapg«9 Atfci4SSmBffl«»g«9 B*>?. 

s 2 -\mi.wmMm. 3 fciatisnfc^iiti: r- 

LSfix- ^ T'35n{f . ZiS^B 2 {4E«Sfi 3 fciB« 
i;!l-F*3S/b^^^;t)^*P<5 (Xx'y^S8 7) o feL 

. sig^s 2 aiB^gB 3icEiis 

Wa^^P-F^-^'XF • x-^<!;LTMS1-§ 
CXx-yyS8 8) o ^tm-y'—^-fs^M.W-^mzkt 
IBtiSS3lCBBS$nfc^liiicl.fc*'«oT-^KMgg 
40 4 OrtS;&#ML:&*^e>> fmr^iyu- X F • x 

-^?iLTSaii-r§ <xx>y:/s8 9) . cnstosia 

A'illfcnti; St>'Xx-yy s S 6-?-:^^07'p-F++X 
FO§€x-^^#Oo 

{0 0 3 4] HI 5{*i^-y>'X#^%fflV^5v'XxA 

-g. X- O^StiH 5 ^c^ra t) -eS D . ci iD*ic v'- 
-^yxS-^A^^^nSo g|#SB2{|:EligB3iCiB1i 
Stifc^litc LfcA^o T-#IB€^« 4 L 
^>-':r>'X#^^ "0" ic^OMtr^ (Xx-y 

50 y s 9 1) o Mgga2iiE«^fi3tiBii$nft^!ii 
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S9 2) 0 i,i.mmy'-^t)^M>ni£. mwmmzm'im 
mm 3 icmw.'^nrc^mic htzis^-^ x-nwi^^m. 4 © 

F*g^^#|SL*A^S^iiMM«§SBl StJi^LT. 
y S 9 3 ) o ^ LTJi»^B 2 tilBUgB 3 1 fe{4-^ 
An LtM^iJE^'J^^SS 5 D , M^Ott^y^SSS 5 

tt^^ LT. A ffl^psB 6 A -vmrnmr^m^ 

(Xx-y/S 9 4) c ^©ttJuIBl-#|lgTiiSIS[Bffl^ 
HSgGBtc^DW^ (7.x<y:/S9 5) , m-f-^ 
^WMt^ (y^T-y-fS 9 6) c ^LTM^gS2»iB 

m^m 3 fcEit^nfc#)«J^ Lfc*^o T-Htt5ssa 4 

cr)pig^%#HgL%5b^"e.. "1" tiiP? 

^ {-A^v-fS 9 7) . ^LTSD*Xr-y:/S 9 2tM 

3g:fe'>— ';^yx#-^{4-Bfie1igS4^c|B1i^^i 
T^3^^Ttckt^L. iimss4®rtg|5ix>'x^^jcieii5 

[0 0 3 5] 01 e^^i^-'^ryxS^^Sl^Si^XxA 

A fflmiaSa 9AIC^0 SS^A^m (3 ® ^ 

"-B#|BliSB4®rt^^#MLS5b':P.. fu-Y^^T. 

L^#x- ^ -e^titf . is»gs 2 mmmm. 3 (cie 

9 9) o i>Lra->^-yyx#^T'^itn{f. 

2 mmmm 3 tcieit^nfc^nifc t fc/b-^-:) r-st leit 

• x-^i:LTMat"§ (Xx-yys l 0 0) „ SfcH 

>x#^^ ^mw^n 2 {iisiiss 3 tcieii^ 

(Xx-y^S 101)0 J;^±OMilA^llt3titf. St?X 
•r>y:/S 9 8X'McDfa-'P^^Xh(D^m'f-:?^n 

■Do mmitmi^i'-'ryxmmt-mmMm 4 ic 
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[0 0 3 6] mmM5 

m 1 7tt^WJ5ti:*3lt5ji{iil*5i;t;g{ii!liS*0« 

T. 7>'f•■:^^#SSl 2 AtC.fcOTyf-t 7 a, T> 
10 T'-ri h, 7yTi-7 cmrcliiTyy'i-l d^frLxm 
m-^n^c ^fc^M^^^^hli. 7>x:^7a^T^'x 
:P7 bi:7yx-f 7 c t7 yy'i- 7 die ^'O^imtn. 
7 yy^i-m^^M 1 2Atcj;D«0§xe.nfc HtiA^- 
-DCOTyy-i-h^ h (O^f^f^^ >y F 9 J: o T 

mp^n. =t(Dmrimmmmmm s j; o r^^y >y 
oT. -flfi5Sga4^{'FmM^i:bTMasnSo $ 

■5o _ 
[0 0 3 7] :kiem 1 8 1 j; 0 7>xf-i0ie«O^J%^ 
Tc ^P^FC[)**«*1 c*^^5i:U ^LT7yx 
:^7 aii;xU7A^. 7>'x-t 7 baxU7B^. 7^ 
x:^7 ctixy7C^. 7>x^ 7 d JixU 7D^*n 
^n-9-^t°-FLTU^^s o^D^ Ji[S]fI«i:LTi^So 
ilCT'ji^ilA^® 1 7 0«^T'SSi:LT. ji^fiSOfil 

ft^Hi 9(Dyn-i-^-h^m^^xmmt^c 
m^mmct^fcib. ry'ri-wsm^izMt^i 

30 0. 0$D7>x-t7 a{C=fc^3i^illl^7>x:^7 b 
^^ci;5Ji^sl[sl^:7>x:^7 c{c<fc§Mffl 1 lli:7>'x 
:^7 dtci;«K^fSl @i:LTSiBeLTt/^§A\ ^tUX± 

cD'Mi9^^x^mm^j:ismx-n 5 o 

[0 0 3 8] HI 9i4'>— '!r>X#-^*fflV^^V-'i/7.x 

tntc^mic Ltct^-D x-mmmMm 4 coi^m^^m l 

^;b^'6. 7*D-F4^+XF©MMx-^<DW^$^'^i' 

(xx>yys 1 1 1) c i.Lmm'f-^ti'^^tiimwm 
m 2 iiiBiisg 3 icmm-itircmmic Ltcff-D x-mm 

40 4 CDF*g^*#M L-^*'« ^ 7 ^x-f 1 2 A 

^Clg^LT, 7yx-^^7>'x^7 at-^D^^^ <X 
x-y>^S 1 1 2) o ^tT?ll»»a2tiI2ffi^S3$fc 

mmsKM^. mmmmmmmm 5 immmm zt-^^m 

e.nT*fcM?Ux-^f ^E^iJx- ^ tcg^ LT^^'^r <y F 

e,s 7yx-t7 a^Ccfct>lffl©3ife^lT3 (Xx-y:/S 
1 1 3) c ^(Dm^y^T-y-fS 1 1 211-^)it^-7>x 
•f^7yy-r7 bt^f^gx. (Xx>yys 1 1 4) . X 
50 X -y 7^ S 1 1 3 i: H-^ JiTH-x- ^ ^^t?^ ^-^ -y F 
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^HafTS (Xx>yy^S 1 1 5) „ i^tc. Xx^y^^S 1 

u-r-yys 1 1 6) > xxy^s 1 1 stm-^mi: 

m-y'-^^^ts^^^^y h^^m-t^ (Xy'yrs 1 1 
7) o X-r>y:/S 1 1 2 im-^HlT-Ty-r't 7 

dt^D^x. (X-r-y:/l 1 8) . Xf-yfS 1 1 3t 
ra-^JiiTISj— x-^^#€y/^^-y h^S3i-r§ (Xx 
'y:/S 1 19) o ^©m. SlfX-T'yT'S 1 1 HCM 

'^^So ^LT§{i^i^cfe^/^T^±. 7>x-f7a, 7 b, 
[0 0 3 9] 02 0{i:~>-'5r>7.#^%fflV^S'>XxA 

4€)F«gg^#Bft^*^S. v^—^yxs^^ "0" {ClO 

mitr^ (Xx-y/S 12 0). MggS2(J:BB1igB 
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imno (xr7:/s 1 2 3) o wm^7.7-yys 1 

2 2i:M-¥lir'T>'T^7 a^7yx-f7 blcWKim 
^ (Xr-y:/S 12 4), Xx-y:/S 1 2 SiH-^Hi 

h^Sii-rs (Xx>y:/S 1 
2 5) o X-r-yT'S 1 2 2 ^^fi-^llT'ZyT-t 

7 b^7>xf- 7 ctC-^»3§^ (Xx;yys 12 6), 
X-r-y^S 1 2 3i:ll-#liT^-x-^^S32f-r5 
10 (Xx-y:/S 1 2 7) c Xr-y :/S 1 2 2fc|Sl- 

:/s 1 2 8) , x-r-y/s 1 2 3 in— r- 

^^^Cy^^^-y h^&Siir?. (Xx^y^S 1 2 9) c ^ 
hxmM-^m. 2 tilBUSK 3 t^iaS^tLfc^ Lfc;6^ 
^ T-Bf laiSgfi 4 £DrtS^#M LS:*"i e. , i^-'^ >x 
" 1 " iii&D^-ti: dX'ryfS 1 3 0) , •?-LT^ 
ZfXr-'y-fS 1 2 HcMD. ^^J^EtM-ri-ya- K4^ir 
Xh • x-^J^^DW^^P^Sc *fe>'-^>X#^li- 

20 €)rtg|5^>'X^?JCie'l^^iT43V-'T«.<fcl\ 

[0 0 4 0] ^LT, ^{ffJ^tfeV^Tii. 7>x^7 
a , 7b, 7 c Xi± 7 d ic <fc o T/^^ -y h *^^S{i$n, 



^H^-S (Xx-yT'S 1 2 1) o Lii^x-^A^fen 

if, ^ggg 2 JilEltSB 3 tcfaH^nfc^ Jilt;: LTztf^ 
o T-^iSUSa 4 ©f^^meg L55:*^' 6 7 y xf-^g 
^Sl 2 A^cJ^i^LTs 7yx:f^7>x-^7 aft^D 
(Xx-y:/s 1 2 2) o ^LT?iWSS2{iS1i 
SB 3 ^-BfiHUSB 4 (cfflMLfc3i€x-^ ^^-^ 

K 5 li^m&W 2 :6^5)i^e>nT*fcM?yx-5f ^E^iJx * 

Z2=N+YX {1- (1-X) ■} +YX 

t t 



30 



it 

(1) mmmi^^xszom-^ 



(2) 



(1-X) ''X2 — 
t 



[0 0 4 2] TcTcL 
7*n-F4^1'Xh€)iUS*^ ) 

fSI-x- ©jM^S^^ N in 

Z3=N + YX 



Cl- 



[0 0 4 3] (2) mmm3^^zs4(Dm-^ 

mo tm^mm<Dmi "Z 3" a. :^^©J:5*c:S:§o 



{(1-I1)X(1-X2)} +YX {a-lDX<l-X2)} '"='X2 

(3) 

t t t 



F4^+x X 1 , m<D7yTi-trcim 



[00 4 4] S (1) . (2) iSiiZf (3) 



(9) 
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(1) jc^fz i©^^T-SD. :/n-K4^i'Xhiifi 
t?><i t^^hxh^^o mzzit^ (2) -e^-rz 2© 

-F4^+Xhil€iiM**^' "0" mit "1" iaa-efi 

(0 0 4 5] mzsimmm^^imtLram'^ozz 
Xh fn— 7. h " 0 " wmt 

" 1 " mixitz 1 (Dm^t^'&K>mtrs.\^^t\ tiom 10 
T'^«@iS{*^H 2 2 o^a-i 0 •^^im'Pt^o m 2 

4{iS3ilHl^^8|H]i:Lfc^^<DZ 2-e$!?. 7'D-K 

ha{iM*;5^ "0" T5.mt " 1 " ifiar-az 1 

S= (1- (Xl+X2)/2) -V^ { 
t 
I 



1 emtLfcm^oz z^^st^''7yx'^?>o 

lo o 4 61 iiJL±lci:i)mmmit2ii.. W^^orsm 

(1) mmmmmit. yu-v^^xhmmmmmti^ 
"0" t "1" jmmxmmmic^m-^n^o 

xhaniw© "0" isa-efeSfSsnSo 
[0 0 4 7] t-r\ a 2 i^s:i:-i^$n2iM^^ 



■To 

(1-X1)(1-X2) } (4) 

t 

I <k#K)#as**&«2ffis©«is 



Tc Tc \y 

mmryT-r^rcitmimK^^ 7*0- f4^+ x f o 
mm^^ X 1 

X2 ^ 



s (4) omtmc^xh^. mmmz t A{t]mm<i^ 
[0 0 4 8] ^jc. ® 2 lit. ^^^xws^ti^mmm 



m= <l-min (XI. X2) ) -/' { (1-Xl) (1-X2) } 
t t 

i^©^3&iSc(c J; 

fcfcL ★min (X 1 . X 2) tiX 1 2©/h^l/^:&iO<fi 

3m^^ XI ^^LTV^-So 

fte7J^D7^'x•:^*fc^i^jS^^cJ:§7^-F4^■^XF© 40 [o 0 4 9] :^^icH2 8{i. ^^T3^Sn5#itf^¥«D 
fijjl^;^ X2 * m^^sto 

m= il-mt (XI. X2»-V" (1-Xl) (1-X2) 

t t 

I 2:^<D7>'T-f-^^iZWf)m^Tctm<D 

1 #»JB**fctt2»i©Mffl8ffc?£2gSiC«J0 

2 2fi:©T >5^:?-©rtit?ViSl3t^*«ft3 1 3f:©T >'5^:^^ca: 

2 ®^©«feSc©i*giaiiiai»*?&»tp i 

fcf£L 50 )ti!liD7yx-f$fci4a?Smi^cfc^yi3-F4^^XFcD 
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mmm^ XI 

max (XI, X2) liXl tX2CO±^\^^l3(Dm 

[00 5 0] JK±i o^Bt^J 3t4 ir^cox 3 

(1) z^oryri-ow-^commm^n-o lo 

(2) ^fiM^li, 2*©7>x:^©l^^ 

[00 5 1] sfc. *sifi3j 5 (DmmrAcom<oT^^o 20 

*glRltt7>x:^©S5bW[B]147y'r^<fcDs 

(1) ini-m*^?.cfcDSv«Kii*^#e.n^o 

(2) m-mmmm^j: ^xk) 'prj:h^miivm^ini:t^o 

(3) |WI-fiMiSil^6J;!3il'^>5:V^^t)*^l?a 
[0 0 5 2] 
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